Objective/Background: This report presents a superior mesenteric artery (SMA) embolism managed by percutaneous mechanical thrombectomy (PMT). Methods: A 61 year old woman diagnosed with SMA embolism was admitted. Emboli were found in the middle and distal segments of the SMA on abdominal computed tomography angiography. Under local anaesthesia, a 6 F Rotarex system was used to remove the emboli via left brachial artery access. Emboli were successfully removed and patency was restored to the SMA and its branches. Results: Post-operatively, the patient's symptoms were significantly relieved. No post-operative complications were observed and no discomfort was documented during follow-up. Conclusion: Endovascular treatment of SMA embolism using PMT is a feasible and alternative option.
INTRODUCTION
Acute mesenteric ischaemia (AMI) is an acute, critical disease caused by loss of the mesenteric circulation. Owing to the insidious onset and rapid development of AMI and because there have been no breakthroughs in the clinical diagnosis or treatment, the prognosis of AMI is very poor. The overall mortality rate can reach 60e80%. 1 The main pathogenesis of AMI is superior mesenteric artery (SMA) embolism, accounting for approximately 40e50% of cases. 2 Emboli most frequently originate in the heart and are common in patients with atrial fibrillation. 3 The early diagnosis and treatment of AMI is crucial to its prognosis. Delayed treatment might lead to intestinal ischaemia and necrosis. 4 Traditional treatment has mainly been confined to open or laparoscopic thrombectomy. With the development of endovascular techniques, methods of percutaneous catheter directed thrombolysis and mechanical thrombectomy have been gradually adopted. The present paper reports the treatment of SMA embolism with percutaneous mechanical thrombectomy (PMT).
CASE REPORT
After experiencing the sudden onset of 12 hours of abdominal pain, a 61 year old woman was admitted to Beijing Friendship Hospital, Beijing, China. The patient had a history of hypertension, diabetes mellitus, coronary heart disease, and atrial fibrillation. Physical examination indicated slight abdominal distension, no gastrointestinal peristalsis, obvious tenderness around the navel and lower abdomen with mild rebound tenderness, no muscle tension, no shifting dullness, and the absence of bowel sounds. There were no obvious abnormalities in the vital signs, and body temperature was normal, however an electrocardiogram revealed atrial fibrillation. Contrast abdominal computed tomography (CT) angiography (CTA) showed a filling defect in the middle and distal segments of the SMA (Fig. 1) . The results of laboratory tests, including white blood cell count, haemoglobin, and tests for liver and kidney function were normal. According to the pre-operative examination, there were no signs of intestinal necrosis. PMT was performed the same day as an emergency procedure. Informed consent was obtained from the patient before surgery.
Surgical technique
Under local anaesthesia, left brachial artery access was established with a 5 F sheath. Next, a guidewire and an angiographic catheter were inserted into the abdominal aorta. Angiography revealed the emboli were in the middistal area of the SMA, but that its branches were normal (Fig. 2) . After administration of heparin (50 mg intravenously [IV]), a 90 cm 6 F sheath was inserted into the abdominal aorta to replace the 5 F sheath, and a vertebral catheter was passed into the SMA. Then, the long sheath was placed into the proximal SMA. A 0.018 00 guidewire was placed in the SMA through the thrombus, reaching the distal end. Along the guidewire, a 6 F Rotarex system (Straub Medical, Wangs, Switzerland) was inserted to the target lesion and the emboli were removed (Fig. 3) . After withdrawing the Rotarex, a repeat angiogram indicated that the original thrombus was removed and that blood flow was normal (Fig. 4) . After slowly injecting urokinase (250,000 IU via sheath), a vascular closure device (Starclose; Abbott Vascular, Temecula, CA, USA) was used to seal the brachial access. The operation was successful, and the patient had no adverse reactions.
RESULTS
Post-operatively, the patient had stable vital signs and received a regimen of low molecular weight heparin sodium (Clexane, Sanofi, Paris, France; 60 mg IV twice daily) for anticoagulant therapy; alprostadil (10 mg IV daily) for vasodilator therapy; antibiotics; and parenteral nutrition. Abdominal pain was relieved significantly after the procedure. Physical examination carried out 12 h postoperatively indicated normal body temperature, soft abdomen, mild tenderness around the navel, and no rebound tenderness or muscle tension. White cell count, haemoglobin, and liver and kidney function were normal. The patient's flatulence and defecation were restored on days 2 and 5 post-operatively, respectively. Five days later, the patient began to eat normally. One week postoperatively, re-examination via enhanced abdominal CTA showed that the SMA and its branches were normal and patent (Fig. 5) . The patient was discharged 10 days postoperatively, and took aspirin (100 mg daily) and warfarin (3 mg daily) orally. During a 6 month follow-up period, the patient had no complaints of discomfort; normal eating, flatulence, and defecation; and no bleeding reactions.
DISCUSSION
SMA embolism is the most common cause of AMI; this affliction has a rapid onset and lacks obvious clinical features in the early stage. The characteristics of the abdominal pain and the development of symptoms are similar to those of other acute abdominal conditions, which often leads to delay in treatment. Thus, early diagnosis is critical. When the acute abdominal symptoms of patients do not match the signs and laboratory test results, the possibility of AMI should be considered, especially when these symptoms occur in the presence of atrial fibrillation, arteriosclerosis, blood coagulation abnormalities, and other circulatory diseases. Once AMI is suspected, enhanced CT should be performed as soon as possible. The development of multislice CT diagnostic techniques promotes a more timely diagnosis. Given the advantages of speed and noninvasiveness, and the ability to simultaneously diagnose other acute abdominal conditions, CT has gradually replaced angiography. In addition, CT examination can also show intestinal wall oedema, free abdominal gas, fluid, and other signs, providing important evidence for treatment. 5, 6 Early diagnosis and prompt treatment can restore blood flow through the SMA to prevent the progression of intestinal ischaemia. When there is no clear evidence of intestinal necrosis, endovascular treatment can be used to substitute open surgery as the preferred method of treatment. 7, 8 Endovascular treatment has the advantages of minimal invasiveness, fewer post-operative complications, and lower mortality rates than open surgery. 8e10 Arthurs et al. reported that patients with AMI receiving endovascular treatment and undergoing open surgery had mortality rates of 36% and 50%, respectively. 7 Currently, the primary methods of endovascular treatment include catheter directed thrombolysis, percutaneous angioplasty, percutaneous thrombectomy and aspiration. 11 Catheter directed thrombolysis uses an infusion catheter to inject intraluminally urokinase and other thrombolytic drugs into the target vessels. However, the drugs dissolve the thrombus with low efficiency that are not able to dissolve the clots quickly, so the prolonged treatment can cause intestinal ischaemia to develop. 12 In addition, it is necessary to be alert to the occurrence of intestinal haemorrhage in thrombolytic therapy, which is not suitable for patients with contraindications to thrombolytic therapy. Angioplasty and stenting are used as a supplementary treatment of residual stenosis after thrombolysis to restore the lumen morphology and to reduce the recurrence rate. PMT breaks down the thrombi by mechanical means and removes the thrombi with aspiration. The advantages of PMT lie in the rapid clearance of the thrombi, no or reduced use of thrombolytic drugs after the operation, minimal invasiveness, and a low complication rate. Recently, it was reported that the Rotarex and Aspirex system was applied to successfully treat SMA embolism. 12, 13 The present case was confirmed to be acute SMA embolism due to sudden abdominal symptoms, previous history of atrial fibrillation, and a CT diagnosis. In addition, there were no signs of peritonitis or intestinal necrosis by physical examination, laboratory tests, or CT. These conditions indicated an early stage of AMI, which made endovascular treatment rather than open surgery, possible. It was decided to perform PMT because it could remove the emboli and restore the circulation of the bowel rapidly compared with catheter directed thrombolysis. The other reason was that the embolism only involved the main trunk of the SMA, making it possible to suction all the emboli. The operative access should be determined by the SMA anatomy before the procedure. In this case, the SMA originated from the abdominal aorta at an acute angle; therefore, the brachial artery approach was chosen. When operating, the possibility of PMT induced vessel rupture should be considered, especially during application in small diameter vessels, which may have serious consequences. If rupture occurs during the procedure, covered stent or coil embolisation is feasible, 13 while open surgery should also be prepared for. Therefore, it is advisable to choose a low profile system, maintain a good support with the guidewire, and to avoid rotating branches. Distal embolisation is another possible PMT complication. After thrombectomy, injecting urokinase through the catheter can dissolve distal microemboli, and it is thus possible to avoid distal embolisation. 
CONCLUSION
To date, the application of PMT in treating AMI has not been well documented. Owing to the late introduction of PMT equipment and the high cost of surgery, the clinical application of PMT is greatly limited. To the authors' knowledge, this case may be the first report in China of the treatment of a patient with SMA embolism with a Rotarex. Although this is only one case report, according to the results of previously reported cases, 12, 13 along with the present results, PMT could be an effective option for the treatment of acute SMA embolism.
